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Abstract

The tidal habitat model, or THM, uses the indicator value assessment approach to rate quality of tidal marine and
estuarine areas for various ecological functions including salmonid habitat (migration, feeding, osmoregulation, health,
and predation). By using a scoring system to define baseline or existing habitat function within tidal areas and adjacent
uplands, tidal areas can then be rated for their conservation, restoration, and mitigation potential.

Originally developed as the Snohomish Estuary Wetland Integration Plan (SEWIP) model by an interagency panel, the
THM was revised in 2000 by an expert panel of agency and tribal representatives to ensure the model structure and
output to reflect the best available science related to how salmonids use tidal habitat. The original SEWIP was applied

to rate habitat enhancement, restoration, and mitigation potential, and to identify high priority restoration projects in

the study area. In 2000, the model was used to identify and rate restoration projects in tidal areas within the Snohomish
Estuary and Port Gardner. Actions that would be necessary to achieve a 20 percent increase in habitat function were
identified and ranked. The THM is now being applied to 160 miles of shoreline in southern Puget Sound as part of Pierce
County’s salmon recovery planning.

Expanded Abstract

Introduction

Listing of several species of salmonids as “threatened with endangerment” under the U.S. Endangered Species Act has
markedly raised the level of awareness among the scientific community, the general public, and elected leaders of the
importance of estuarine and nearshore littoral habitats for salmonid population health. Groups planning salmon habitat
restoration have recognized the importance of having a systematic inventory of the present condition of littoral habitats, a
means of identifying potential restoration opportunities, and a means of rating the relative improvement in salmon habitat
function that would result from a given restoration action.

The Tidal Habitat Model, or THM, uses the indicator value assessment (IVA) approach to rate quality of tidal marine and
estuarine areas for various ecological functions including salmonid habitat (migration, feeding, osmoregulation, health,
predation). By using a scoring system to define baseline or existing habitat function within tidal areas and adjacent
uplands, tidal areas can then be rated for their conservation, restoration, and mitigation potential. Originally developed
as the Snohomish Estuary Wetland Integration Plan model by an interagency panel, the THM was revised in 2000 by an
expert Technical Group (TG) of agency and tribal representatives to ensure that the model structure and output reflect the
best available science related to how salmonids use tidal habitat (City of Everett and Pentec 2001).

Model Description

The THM uses a modified IVA approach (Hruby et al. 1995); the model recognizes that truly quantitative measurement
of the quality of habitat for specific ecological functions would require detailed knowledge of interactions of physical,
chemical, and biological processes that can be gained through substantial field efforts over an extended period (seasons
and years). To provide a useful and much needed tool for salmon habitat assessment over broad areas, the THM is based
on the assumption that we know enough about environmental factors that affect the quality of habitat for salmonids to
identify those factors (indicators), and rate the degree to which each indicator is associated with performance of the
ecological function in question.

The THM is not process based; rather, it reflects existing habitat that is the result of continuing processes and those
processes and human alterations that have happened in the past. The THM score for a reach of shoreline is considered
to be related to habitat quality or productivity; when multiplied by area, the resultant numeric is considered related to
salmonid abundance.

To develop the THM, the TG began by developing a simple conceptual model of environmental factors (indicators)
believed to influence habitat function for salmon. We then developed a series of questions related to the presence of
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each indicator in a reach of shoreline called an assessment unit (AU; Table 1). The TG assigned a specific numeric score
depending on the degree or association between the indicator and salmon habitat function. When the indicator is present,
the model assigns a score based on the perceived association of the indicator with good salmon habitat function if (1) the
indicator is weakly associated with good habitat function; (2) the indicator is moderately associated with good habitat
function; (3) the indicator is strongly associated with good habitat function. To reflect the most important aspects of
salmonid habitat, the THM uses multipliers to represent the importance of certain indicators that have value extending
beyond the geographic bounds of an AU, such as feeder bluffs, large woody debris sources, large areas of eelgrass or
marsh, and deep tidal channels. To reflect stressors believed to reduce the quality of salmonid habitat, the THM uses
decimal multipliers that were selected to be proportional to the degree of degradation of habitat function.

To apply the THM the area of interest is first divided into AUs of relatively uniform reaches of shoreline. This is
accomplished using available information such as: shoreline aerial photographs (available from Washington State
Department of Ecology) or other recent aerials; drift sector mapping (from Ecology); Washington Department of Natural
Resources ShoreZone database. Field reconnaissance is then conducted to verify the AU boundaries and determine the
presence or absence of indicators as shown in the THM score sheet (Table 1). The AU score is computed with a simple
Excel spreadsheet. AU model score multiplied by area provides measure of functional area (productivity time’s capacity)
in “IVA-acres.”

Applications

In 2000, the THM was used to identify and rate restoration projects in tidal areas within the Snohomish Estuary and Port
Gardner. We mapped and scored 132 AUs covering approximately 80 miles of shoreline in the Snohomish Estuary and
Port Gardner. We identified over 2,000 acres of area where restoration could be accomplished by restriction of existing
log raft storage and used the THM to calculate the potential increase in salmon habitat function that would be gained.
We identified over 5,000 acres where tidal habitat could be restored by breaching of dikes (Figure 1) and used the THM
to calculate the potential increase in salmon habitat function that would be gained. We calculated that existing habitat
function in the planning area could be increased by 20 percent with a modest level of effort, while allowing a reasonable
development scenario. A scenario that would double the existing habitat function was also developed from feasible
alternative actions.

In 2002, the THM was applied to 170 miles of shoreline in southern Puget Sound as part of Pierce County’s salmon
recovery planning. A range of habitat indicators was mapped and numerous restoration opportunities identified. For
example, we provided data to map key habitat features like feeder bluffs and bulkheads (Figure 2) and eelgrass (Figure
3).

Summary
Once THM is accepted as a measure of the relative importance of an AU as habitat for salmonids, the possibilities are
great. The model can be used in recovery planning to:

Inventory the total existing salmon habitat in IVA-acres.

Estimate past salmon habitat in [VA-acres.

Design restoration actions.

Assess restoration benefits that might be derived from a given project or a suite of actions and, thus, assess cost
benefit of restoration alternatives.

e  Establish restoration goals as an XX percent increase over YY years.
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Table 1. Field Inventory Sheet (partial).

d‘d c 4 (eyetopow “a°1) ALIYG< ING ALIYQL> SUOZ [BIORI| Ul 8)ensqns jo do|S doL
d ‘4 e € (uaipesb mo| “*8'1) AL:yQL< 8uoz |eJop| ul ajessqns jo ado|s eQlL
ado|g
4 Z z SOABM WOJ) PaIB}BYS SINY 6
ainsodx3
d‘d 3 L (spueysi apnjout) Z'L> MTTN 18 Uipim o} Azepunog MHHIN Jo Uibus) jo onjey o8
d‘d c 4 (spueyst apnjoul) € 0} 'L MTTIA ¥e Yipim 0} Alepunog MHHIA JO Yibus| jo ojey  dg
d‘d € € (spuejsi apnjout) €< MTTIN ¥e Uipim 0} Alepunog MHHIA JO Uibus| jo oey eg
Aixa|dwoo aulpioys
(Azepunoq pajejabanun/palejaban) Alepunoq jej) (pues 10) pnwjueld Jejnosep
sainjead |edisAyd
H € € sauwll} ||e Je yjesy pluow|es Joj eus)l oW Og/dws] g/
H Z Z spouad asn Jolew Buunp yjeay piuowes Joj eusiud Joaw Qq/dws] ey
o'd L L (3dd og 03 g AjjeoidA) -|es) auleyhlod 09
04 e 5 (1dd g1 01 abuel ueod Inq 1dd G 01 G'Q UBYO :B|ELIBA ‘|BS) BUIBYOSA\ O} duleyobiio 99
4 ¢ L (1dd g'0> Ajuies) Ajuo Jeyem ysal4 eg9
Ayjjenp Jajem
d‘d € € snonuis Alybiy 1o oBupuUSp SI [BUUBYD [BPIL G
d‘d c 4 (ebeureip mojleys “o°1) TSN B Peem [suueyd [epl} SUljUod NY  di
d‘d €LX | §LX MTTIN 18 pajiam [suueyo [epl} [elnjeu e sulejuod Ny ey
d‘N ¢ e (qge "xew Buunp 6°9) sanoodA ybiy wouy abnjaisey ny €
4 e € B3JE [BIOJ| JO %06 JOA0 (UOIOE BABM MO| ‘SJUBLINd MOIS) [euonisodap sINY  qg
4 Z z BOJE [BIOJ| JO %GZ JOAO (UOIJOE SABM MO| ‘SJUBLINd MOIS) [euolisodap SINY  Bg
04 e € Buids Jo wealys Jajemysal) |eluualad JO [eUIBA SBY NY L
Ol ‘4 ABojoipAH
SUBWIWOD passaippy |.19/00l .HO | NA | é@dAL pue ajeq ésleuay/m juswajddng #Nv
suoloun4
aoueploAe Jojepald-d ‘Alojeinbalowso-O ‘uonelbiw-|y 919419 ¢,3}IS HO 10 3)S UQ slofaning ajeq

AY101X0)/y)eay-H ‘BuIpas)-4 ‘0409-0D HOOUIYO-HD ‘IN0J} [ING-1g .

(suntew Jo ‘yspjorliq ‘Yysaij [epi} Si Jajem Jo a0IN0S SIWNSSE [9pow SIY])

jejigeH sulley 1o sulienis3 1o} VAI dIM3S

PROCEEDINGS ¢ 3



2003 GEORGIA BASIN/PUGET SOUND RESEARCH CONFERENCE

Figure 1 - Potential Tidal Restoration Sites
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Figure 1. Potential Tidal Restoration Sites.
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Figure 2. EMU 8 Feeder Bluffs and Bulkheads.
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Figure 3. EMU 12 Eelgrass Observations.
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